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1
SHELVING SYSTEM WITH A LADDER CAGE

TECHNICAL FIELD

The present disclosure generally relates to shelves used to
store items, and more particularly to a shelving system for
temporarily storing items, wherein the shelving system is
adapted to fit in a vehicle to store items that are typically
mounted to the exterior of the vehicle within the interior of the
vehicle.

BACKGROUND

Service vehicles such as, for example, trucks, vans and cars
may carry long and/or cumbersome items that may be used
when providing services. Due to the dimensions of such
items, conventional shelving systems positioned within the
interior of the vehicle are unable to accommodate long and/or
cumbersome items, while still leaving room to put other items
on the shelves. As such, servicemen typically mount long
and/or cumbersome items to an exterior of the vehicle. For
example, many servicemen require a ladder to do their job
each day, or at least from time to time. Many servicemen will
mount the ladder to the exterior of the vehicle, such as, for
example, to the roof of a van, when the ladder is not in use.
This allows the serviceman to transport the ladder from one
job to another, for example. Likewise, many servicemen will
store materials used to do a certain job, such as, for example,
rebar, pipes, cables, etc. within tubes that mounted to the
exterior of the vehicle, such as, for example, to the roof of a
van. This allows the serviceman to remove the material from
the tube, as needed, after he or she arrives at a job site, for
example.

However, when items and/or materials are mounted to the
exterior of a vehicle, there is a risk that the items and/or
materials will be stolen when the serviceman is away from his
vehicle. Furthermore, there is a risk that the items and/or
materials may become damaged by environmental condi-
tions, such as, for example, exposure to the sun, temperature,
precipitation and/or humidity. Still further, there is a risk that
the items and/or materials may fall off the vehicle during
transit. The fallen items and/or materials could be lost or
damaged. The fallen items and/or materials may also cause
damage or injury to people or property if the items and/or
materials were to hit another vehicle or person, for example,
thus creating liability for the serviceman and/or his company.
This disclosure describes an improvement over these prior art
technologies.

SUMMARY

In one embodiment, in accordance with the principles of
the present disclosure, a ladder cage is provided. The ladder
cage includes opposite first and second sidewalls each
extending parallel to a longitudinal axis. Spaced apart brack-
ets are coupled to one of the sidewalls. Spaced apart rollers
extend between the sidewalls. The rollers are each rotatable
relative to the sidewalls along a rotation axis that extends
transverse to the longitudinal axis. The rollers and inner sur-
faces of the brackets and the sidewalls define a housing con-
figured for disposal of a ladder.

In one embodiment, in accordance with the principles of
the present disclosure, the shelving system includes a ladder,
first and second shelving units, a cage and a tubular carrier.
The first shelving unit comprises first and second side mem-
bers, a first cross member extending between and connecting
the first side member with the second side member and a first
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container including a pair of spaced apart first side walls, one
of'the first side walls being movably coupled to the first cross
member. The second shelving unit is spaced apart from the
first shelving unit and comprises third and fourth side mem-
bers and a vertical member that is aligned with the third and
fourth side members along a transverse axis. A second cross
member extends between and connects the third side member
with the fourth side member. A second container includes a
pair of spaced apart second side wall. One of the second side
walls is movably coupled to the second cross member. A cage
has a first end coupled to the first and second side members
and a second end coupled to the vertical member. The cage
comprises a tray and a bracket that is coupled to the tray such
that inner surfaces of the tray and the bracket define a housing
configured for disposal of the ladder. The tubular carrier has
a first end coupled to the first and second side members and a
second end coupled to a mounting bracket of the second
shelving unit. The mounting bracket is coupled to a lateral
member that extends perpendicular to the third and fourth
side members. The carrier comprises an inner surface defin-
ing a conduit.

In one embodiment, in accordance with the principles of
the present disclosure, the shelving system includes a vehicle,
a first shelving unit, a second shelving unit, a cage and a
carrier. The vehicle comprises an interior including a floor
and first and second side panels. The interior is accessible
through at least one rear door positioned between the first and
second side panels and at least one side door that extends
through one of the first and second side panels. The first
shelving unit comprises first and second side members, a first
cross member extending between and connecting the first
side member with the second side member and a first con-
tainer including a pair of spaced apart first side walls, one of
the first side walls being movably coupled to the first cross
member such that the first container extends through the at
least one rear door when the first container is in an extended
orientation. The second shelving unit is spaced apart from the
first shelving unit and comprises third and fourth side mem-
bers and a vertical member that is aligned with the third and
fourth members along a transverse axis. A second cross mem-
ber extends between and connects the third side member with
the fourth side member. The second cross member is spaced
apart from the vertical member. A second container includes
a pair of spaced apart second side walls. One of the second
side walls is movably coupled to the second cross member
such that the second container extends through the at least one
side door when the second container is in an extended orien-
tation. The cage has a first end coupled to the first and second
side members and a second end coupled to the vertical mem-
ber. The cage comprises a tray and a bracket that is coupled to
the tray such that inner surfaces of the tray and the bracket
define a housing configured for disposal of a ladder. The
carrier has a first end coupled to the first and second side
members and a second end coupled to a mounting bracket of
the second shelving unit. The mounting bracket is coupled to
a lateral member that extends perpendicular to the third and
fourth side members, the carrier comprising an inner surface
defining a conduit.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more readily apparent
from the specific description accompanied by the following
drawings, in which:

FIG. 1is a perspective view of one embodiment of a shelv-
ing system in accordance with the principles of the present
disclosure;
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FIG. 2 is a perspective view of the system shown in FIG. 1;

FIG. 3 is a rear view of the system shown in FIG. 1;

FIG. 4 is a perspective view of components of the system
shown in FIG. 1;

FIG. 5is aside view, in part phantom, of components of the
system shown in FIG. 1;

FIG. 6 is a side view, in part phantom, of components of the
system shown in FIG. 1;

FIG. 7 is a side view, in part phantom, of components of the
system shown in FIG. 1;

FIG. 8 is a side view, in part phantom, of components of the
system shown in FIG. 1;

FIG. 9 is a perspective view of one embodiment of com-
ponents of the system shown in FIG. 1;

FIG. 10 is a perspective view of components of the system
shown in FIG. 1;

FIG. 11 is a perspective view of components of the system
shown in FIG. 1 at Detail A in FIG. 9, with components
removed;

FIG. 12 is a side, cross sectional view of components of the
system shown in FIG. 1 along lines B-B in FIG. 9 at Detail C
in FIG. 9;

FIG. 13 is a side, cross sectional view of components of the
system shown in FIG. 1 along lines D-D in FIG. 9 at Detail E
in FIG. 9;

FIG. 14 is a perspective view of components of the system
shown in FIG. 1;

FIG. 15 is a perspective view of components of the system
shown in FIG. 1, with components of the system in a first
position;

FIG. 16 is a perspective view of components of the system
shown in FIG. 1, with components of the system in a second
position;

FIG. 17 is a breakaway, perspective view of components of
the system shown in FIG. 1 at detail F in FIG. 9;

FIG. 18 is a side view, in partial cross section, of compo-
nents of the system shown in FIG. 1;

FIG. 19 is a breakaway top, cross sectional view of com-
ponents of the system shown in FIG. 1 along lines G-G in F1G.
9 at Detail H in FIG. 9;

FIG. 20 is a perspective view of components of the system
shown in FIG. 1;

FIG. 21 is a top, cross sectional view of components of the
system shown in FIG. 1;

FIG. 22 is a top, cross sectional view of components of the
system shown in FIG. 1; and

FIG. 23 is a perspective view of components of the system
shown in FIG. 1.

Like reference numerals indicate similar parts throughout
the figures.

DETAILED DESCRIPTION

The exemplary embodiments of a shelving system and
related methods of use are discussed in terms of devices for
the storage of items during transport. The present disclosure
may be understood more readily by reference to the following
detailed description of the disclosure taken in connection
with the accompanying drawing figures, which form a part of
this disclosure. It is to be understood that this disclosure is not
limited to the specific devices, methods, conditions or param-
eters described and/or shown herein, and that the terminology
used herein is for the purpose of describing particular
embodiments by way of example only and is not intended to
be limiting of the claimed disclosure. Also, as used in the
specification and including the appended claims, the singular

forms “a,” “an,” and “the” include the plural, and reference to
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a particular numerical value includes at least that particular
value, unless the context clearly dictates otherwise. Ranges
may be expressed herein as from “about” or “approximately”
one particular value and/or to “about” or “approximately”
another particular value. When such a range is expressed,
another embodiment includes from the one particular value
and/or to the other particular value. Similarly, when values are
expressed as approximations, by use of the antecedent
“about,” it will be understood that the particular value forms
another embodiment. It is also understood that all spatial
references, such as, for example, horizontal, vertical, top,
upper, lower, bottom, left and right, are for illustrative pur-
poses only and can be varied within the scope of the disclo-
sure. For example, the references “upper” and “lower” are
relative and used only in the context to the other, and are not
necessarily “superior” and “inferior”.

The following discussion includes a description of a shelv-
ing system, related components and methods of employing
the shelving system in accordance with the principles of the
present disclosure. Alternate embodiments are also disclosed.
Reference will now be made in detail to the exemplary
embodiments of the present disclosure, which are illustrated
in the accompanying figures. Turning to FIGS. 1-23, there are
illustrated components of a shelving system 10.

The components of shelving system 10 can be fabricated
from materials including metals, polymers and/or compos-
ites, depending on the particular application. For example, the
components of system 10, individually or collectively, can be
fabricated from materials such as aluminum, steel, iron, stain-
less steel, titanium, titanium alloys, cobalt-chrome, stainless
steel alloys, semi-rigid and rigid materials, plastics, elas-
tomers, rubbers and/or rigid polymers. Various components
of system 10 may have material composites, including the
above materials, to achieve various desired characteristics
such as strength, rigidity, elasticity, performance and durabil-
ity. The components of system 10, individually or collec-
tively, may also be fabricated from a heterogeneous material
such as a combination of two or more of the above-described
materials. The components of system 10 can be extruded,
molded, injection molded, cast, pressed and/or machined.
The components of system 10 may be monolithically formed,
integrally connected or include fastening elements and/or
instruments, as described herein.

System 10 includes a first shelving unit 20, a second shelv-
ing unit 220, a ladder cage 420 and a carrier 620, as discussed
herein. First shelving unit 20, second shelving unit 220, lad-
der cage 420 and carrier 620 are configured to be mounted in
a vehicle, such as, for example, vehicle 200, as shown in
FIGS. 1-3. In some embodiments, system 10 includes vehicle
200. It is envisioned that system 10 may include one or a
plurality of first shelving units 20, one or a plurality of second
shelving units 220, one or a plurality of ladder cages 420 and
one or a plurality of carriers 620.

It is envisioned that ladder cage 420 and/or carrier 620 can
be variously configured within an interior of vehicle 200,
depending upon the arrangement of first and second shelving
units 20, 220 within vehicle 200. In some embodiments, first
and second shelving units 20, 220 are mounted to vehicle 200
and ladder cage 420 and/or carrier 620 is/are mounted to first
and second shelving units 20, 220. In some embodiments,
first and second shelving units 20, 220 are mounted to vehicle
200 and ladder cage 420 and/or carrier 620 is/are mounted to
first shelving unit 20 without being mounted to second shelv-
ing unit 220. In some embodiments, first and second shelving
units 20, 220 are mounted to vehicle 200 and ladder cage 420
and/or carrier 620 is/are mounted to second shelving unit 220
without being mounted to first shelving unit 20. In some



US 9,233,647 B1

5

embodiments, first and second shelving units 20, 220 are
mounted to vehicle 200 and ladder cage 420 and/or carrier
620 is/are mounted to vehicle 200 without being mounted to
first shelving unit 20 or second shelving unit 220.

It is envisioned that ladder cage 420 and/or carrier 620 can
be variously configured within the interior of vehicle 200,
depending upon the arrangement of doors of vehicle 200. In
some embodiments, ladder cage 420 is configured to allow a
ladder stored in ladder cage 420 to be removed through one or
more rear doors of vehicle 200. In some embodiments, carrier
620 is configured to allow an item stored in carrier 620 to be
removed through one or more rear doors of vehicle 200. In
some embodiments, ladder cage 420 is configured to allow a
ladder stored in ladder cage 420 to be removed through one or
more side doors of vehicle 200. In some embodiments, carrier
620 is configured to allow an item stored in carrier 620 to be
removed through one or more side doors of vehicle 200.

It is envisioned that ladder cage 420 may be adapted foruse
in buildings or other structures. For example, ladder cage 420
may be mounted to an interior or exterior wall of a shed or
garage in order to efficiently store a ladder L in a manner that
allows ladder L to be easily inserted into and removed from
ladder cage 420, as discussed herein.

Ladder cage 420 includes opposite first and second side-
walls 422, 424 that each extend parallel to a longitudinal axis
A1 defined by ladder cage 420, as best shown in FIG. 4. In
some embodiments, a bottom panel 426 extends between and
connects first and second sidewalls 422, 424. Bottom panel
426 and first and second sidewalls 422, 424 form a tray
configured for disposal of ladder L, as shown in FIGS. 1 and
2, for example. Bottom panel 426 is configured to engage
stringers or rails of ladder L. to maintain ladder L. within the
tray formed by bottom panel 426 and first and second side-
walls 422, 424. That is, stringers or rails of ladder L. may rest
upon bottom panel 426 to prevent at least a portion of ladder
L from falling through ladder cage 420. It is envisioned that
this configuration may protect items in vehicle 200 that are
positioned below ladder cage 420 as ladder L is being inserted
into or removed from ladder cage 420.

In some embodiments, ladder cage 420 does not include
bottom panel 426. Rather, the bottom portion of ladder cage
420 is open to allow a portion of ladder L to be positioned
below first and second sidewalls 422, 424 as ladder L is being
inserted into or removed from ladder cage 420. That is, in
some embodiments it may be desirable to allow the top of
ladder L or the bottom of ladder 420 to dip below first and
second sidewalls 422, 424 as the opposite end of ladder 420 is
tilted upwards. It is envisioned that the lack of bottom panel
426 can allow greater tilting of ladder L. as ladder L is being
inserted into or removed from ladder cage 420.

Ladder cage 420 extends along longitudinal axis Al
between a first end 428 and an opposite second end 430. In
some embodiments, first end 428 is removably coupled to
second end 430 such that first end 428 can be removed from
second end 430 as ladder cage 420 is inserted or removed
from vehicle 200. For example, in some embodiments, ladder
cage 420 may include a disassembly joint 432, as best shown
in FIG. 4. Disassembly joint 432 is formed by edges 432a of
first and second sidewalls 422, 424 of second end 430 that
overlap edges 4325 of first and second sidewalls 422, 424 of
first end 428 such that inner surfaces of first and second
sidewalls 422, 424 of second end 430 engage outer surfaces of
first and second sidewalls 422, 424 of first end 428. In some
embodiments, edges 4325 of first and second sidewalls 422,
424 of first end 428 overlap edges 432a of first and second
sidewalls 422, 424 of second end 430 such that inner surfaces
of first and second sidewalls 422, 424 of first end 428 engage
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outer surfaces of first and second sidewalls 422, 424 of second
end 430. In some embodiments, first end 428 and second end
430 are monolithically formed such that first end 428 cannot
be removed from second end 430 without destroying ladder
cage 420 in order to provide rigidity to ladder cage 420. In
some embodiments, first end 428 and second end 430 can be
variously connected with one another, such as, for example,
monolithic, integral connection, frictional engagement,
threaded engagement, mutual grooves, screws, adhesive,
nails, barbs and/or raised element.

First end 428 of ladder cage 420 includes a plurality of
spaced apart rollers 434a, 4345, 434c¢. In some embodiments,
first end 428 of ladder cage 420 includes additional rollers
that are the same as at least one of rollers 434a, 4345, 434c¢ or
similar to at least one of rollers 434a, 434b, 434c. Rollers
434a,434b,434c¢ are each configured to facilitate insertion of
ladder L into ladder cage 420 and/or removal of ladder L from
ladder cage 420. In some embodiments, second end 430 of
ladder cage 420 is free of any rollers that are the same as at
least one of rollers 434a, 434b, 434¢ or similar to at least one
ofrollers 434a,434b, 434¢ in order to allow one end of ladder
L to slide along bottom panel 426 as an opposite end of ladder
L moves along rollers 434a, 4345, 434c. In embodiments
where ladder cage 420 does not include bottom panel 426,
second end 430 of ladder cage 420 may be free of rollers to
allow one end of ladder L to dip below first and second
sidewalls 422, 424 as the opposite end of ladder 420 is tilted
upwards. In some embodiments, second end 430 of ladder
cage 420 includes one or a plurality of rollers that are the same
as at least one of rollers 434a, 4345, 434¢ or similar to at least
one of rollers 434a, 4345, 434c.

Rollers 434a, 4345, 434¢ each extend between first and
second sidewalls 422, 424. In particular, rollers 434a, 4345,
434c¢ each include ends 436 that extend through openings 438
in first and second sidewalls 422, 424 such that rollers 434a,
434b, 434¢ are each rotatable relative to first and second
sidewalls 422, 424 and bottom panel 426 about a rotation axis
R that extends perpendicular to longitudinal axis Al. In some
embodiments, rollers 434a, 4345, 434c¢ are spaced apart from
bottom panel 426 to facilitate rotation of rollers 434a, 4345,
434¢ about rotation axes R. In some embodiments, rollers
434a, 4345, 434c¢ engage bottom panel 426 to create friction
as rollers 434a, 4345, 434c¢ rotate about rotation axes R in
order to prevent rollers 434a, 4345, 434c¢ from rotating too
rapidly. In some embodiments, rotation axes R may be dis-
posed at alternate orientations, relative to longitudinal axis
Al, such as, for example, transverse, perpendicular and/or
other angular orientations such as acute or obtuse, co-axial
and/or may be offset or staggered.

Rollers 434a, 434b, 434¢ each have a diameter that is less
than the heights of first and second sidewalls 422, 424 such
that none of rollers 434a, 4345, 434c¢ extend above top sur-
faces of first and second sidewalls 422, 424 to maintain ladder
L between first and second sidewalls 422, 424 so as to prevent
movement of ladder L relative to ladder cage 420 along axes
R. In some embodiments, rollers 434a, 4345, 434¢ each have
the same diameter such that ladder L is parallel with longitu-
dinal axis A1 when a side surface of a stringer or rail of ladder
L is positioned upon rollers 434a, 434b, 434c. In some
embodiments, roller 434a has a diameter that is greater than
that of rollers 4345, 434c¢ such that a bottom surface of a
stringer or rail of ladder L. engages roller 434a while a side
surface of the stringer or rail of ladder L is positioned upon
rollers 434, 434, as shown in FIG. 5. This configuration
allows roller 434a to act as a brake mechanism for ladder L as
ladder L sits on rollers 4345, 434c¢. That is, the bottom surface
of the stringer or rail of ladder L. engages roller 434a to
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prevent ladder L from moving along longitudinal axis Al in
the direction shown by arrow AA in FIG. 4.

Second end 430 of ladder cage 420 includes an end stop
440. End stop 440 includes a bottom surface 440q that is
continuous with bottom panel 426, a first side surface 4405
that is continuous with first sidewall 422, a second side sur-
face 440c¢ that is continuous with second sidewall 424 and an
end surface 4404 that extends between and connects first side
surface 4405 and second side surface 440c¢. That is, there are
no gaps between bottom surface 440a and bottom panel 426,
no gaps between first side surface 4405 and first sidewall 422
and no gaps between second side surface 440¢ and second
sidewall 424.

First side surface 4405 is tapered between end surface 4404
and first sidewall 422 such that first side surface 4405 has a
greater height adjacent end surface 440d than it does adjacent
first sidewall 422. Likewise, second side surface 440c¢ is
tapered between end surface 4404 and second sidewall 424
such that first side surface 4405 has a greater height adjacent
end surface 4404 than it does adjacent first sidewall 422. End
surface 4404 has a height that is equal to maximum heights of
first and second side surfaces 4405, 440c. The configuration
of end stop 440 allows one end of ladder L to engage end
surface 4404 while ladder L rests atop roller 4345 in a manner
that prevents ladder L. from moving along longitudinal axis
Al in the direction shown by arrow BB in FIG. 6.

The configuration of ladder cage 420 discussed above
allows ladder cage 420 to store ladder L. while vehicle 200 is
in transit, while also allowing ladder L to be easily inserted
and removed from ladder cage 420. For example, as shown in
FIG. 7, one end of ladder L may be lifted and positioned atop
roller 434a such that ladder L extends transverse to longitu-
dinal axis Al in order to allow ladder L to be rolled out of
ladder cage 420 via rotation of roller 4344 and at least one of
rollers 4345, 434c¢. Once ladder L is rolled out about half way,
ladder L is rolled out of ladder cage 40 via rotation of roller
434a, while ladder L is spaced apart from rollers 4345, 434c,
as shown in FIG. 8. Ladder L extends parallel to longitudinal
axis Al as ladder L exits ladder cage 420, as also shown in
FIG. 8.

Ladder cage 420 includes spaced apart brackets to couple
ladder cage 420 to another structures, such as, for example,
first shelving unit 20, second shelving unit 220, a portion of
vehicle 200, or a wall of a building. In particular, ladder cage
420 includes a bracket 442a at first end 428, a bracket 4425 at
second end 430 and a bracket 442¢ positioned between first
and second ends 428, 430. It is envisioned that ladder cage
420 may include additional brackets that are the same as at
least one of brackets 442a, 442b, 442¢ or similar to at least
one of brackets 442a, 442b, 442¢. Brackets 442a, 442b are
positioned between first and second ends 24, 26 of the first
pair of side members 22 such that when brackets 442a, 4425
are coupled to the first pair of side members 22, ladder cage
420 will be spaced apart from the floor of vehicle 200. Like-
wise, bracket 442¢ is positioned between opposite ends of
vertical member 225 such that when bracket 442¢ is coupled
to vertical member 225, ladder cage 420 will be spaced apart
from the floor of vehicle 200. This allows items to be posi-
tioned below ladder cage 420, as shown in FIG. 1, for
example. It is envisioned that the components of system 10
may be variously configured such that 442a, 4425, 442¢ are
coupled to side members 22 and vertical member 225 in a
manner that positions ladder cage 420 such that ladder cage
engages the floor of vehicle 200 to allow items to be posi-
tioned above ladder cage 420, between ladder cage 420 and
carrier 620.
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Bracket 442q includes a first portion 444a that extends
perpendicular to longitudinal axis A1 and engages first side-
wall 422, a second portion 4464 that extends perpendicular to
first portion 444a and a third portion 452a that extends at an
obtuse angle o relative to first portion 444a, as shown in FIG.
3. Third portion 452a is spaced apart from bottom panel 426.
Second and third portions 446a, 452a include flanges 4484,
454a, respectively. Flanges 448a, 454a each extend parallel
to first portion 444a. Flanges 448a, 454a include openings
450a, 4564, respectively. Openings 450a, 456a are config-
ured for disposal of fasteners, such as, for example, bolts or
screws that extend into another structure, such as, for
example, first shelving unit 20, a wall or side panel of a
vehicle, a wall of a building, etc. In some embodiments, angle
a is greater than 90 degrees and less than 180 degrees. In
some embodiments, angle o is between 91 degrees and 135
degrees. First portion 444a engages an outer surface of first
sidewall 422 in order to mount ladder cage 420 to a surface
that faces an outer surface of second sidewall 424. In some
embodiments, first portion 444a engages second sidewall
424, rather than first sidewall 422, to fix ladder cage 420 to a
surface that faces an outer surface of first sidewall 422. In
some embodiments, first portion 444a, second portion 446a
and a third portion 452a may be disposed at alternate orien-
tations, relative to longitudinal axis Al and/or first portion
444a, such as, for example, transverse, perpendicular and/or
other angular orientations such as acute or obtuse, co-axial
and/or may be offset or staggered.

Brackets 4425, 442¢ each include a first portion 4445 that
extends perpendicular to longitudinal axis A1 and engages
first sidewall 422, a second portion 4465 that extends perpen-
dicular to first portion 4445 and a third portion 4525 that
extends perpendicular to first portion 4445. Third portions
452b engage bottom panel 426. Second and third portions
4465, 4525 include flanges 4485, 4545, respectively. Flanges
448b, 4545 each extend parallel to first portion 4445. Flanges
448b, 4545 include openings 4505, 4565, respectively. Open-
ings 4505, 4565 are configured for disposal of fasteners, such
as, for example, bolts or screws that extend into another
structure, such as, for example, first shelving unit 20, second
shelving unit 220, a wall or side panel of a vehicle, a wall of
a building, etc. First portions 4445 engage the outer surface of
first sidewall 422 in order to mount ladder cage 420 to a
surface that faces an outer surface of second sidewall 424.
However, in some embodiments, first portions 4445 engage
second sidewall 424, rather than first sidewall 422, to fix
ladder cage 420 to a surface that faces an outer surface of first
sidewall 422. In some embodiments, first portions 4445, sec-
ond portions 4465 and third portions 45256 may be disposed at
alternate orientations, relative to longitudinal axis A1 and/or
first portion 444a, such as, for example, transverse, perpen-
dicular and/or other angular orientations such as acute or
obtuse, co-axial and/or may be offset or staggered. In some
embodiments, ladder cage 420 may be mounted to an exterior
of a vehicle, such as, for example, a roof of vehicle 200. In
some embodiments, system 10 includes at least one addi-
tional ladder cage, such as, for example, ladder cage 420 that
may be mounted within the interior of vehicle 200, such as,
for example, to a frame or sidewall of vehicle 200, or to an
exterior of a vehicle, such as, for example, a roof of vehicle
200.

First shelving unit 20 includes a first pair of side members
22 opposite a second pair of side members 22 and second
shelving unit 220 includes a vertical member 225. In some
embodiments, bracket 442q is coupled to one of the first pair
of'side members 22, bracket 44254 is coupled to the other one
of the first pair of side members 22 and bracket 442¢ is
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coupled to vertical member 225. In particular, fasteners are
positioned through each of openings 450a, 456a, 4505, 4565
and into the first pair of side members and vertical member
225, respectively. It is envisioned that the first pair of side
members 22 may entirely support first end 428 of ladder cage
420. That is, no portion of vehicle 200 or other components of
first shelving unit 20 are required to support first end 428 of
ladder cage 420. It is further envisioned that vertical member
225 may entirely support second end 430 of ladder cage 420.
That is, no portion of vehicle 200 or other components of
second shelving unit 220 are required to support second end
430 of ladder cage 420.

In some embodiments, first shelving unit 20 is configured
to be mounted in a vehicle, such as, for example, vehicle 200
such that first shelving unit 20 is accessible through one or
more rear doors of vehicle 200, as shown in FIGS. 10 and 20,
for example. That is, first shelving unit 20 may be configured
such that drawers or containers of first shelving unit 20 may
be positioned outside of vehicle 200 by moving such drawers
or containers through an opening defined by one or more rear
doors of vehicle 200, when the one or more rear doors is/are
in an open position.

Side members 22 of first shelving unit 20 each extend along
alongitudinal axis A2 between a first end 24 and a second end
26. Side members 22 each have a length defined by the dis-
tance between ends 24, 26. The lengths of each of side mem-
bers 22 is the same. Side members 22 have a uniform width or
diameter along the entire length of each side member 22. Side
members 22 each include an inner surface 28 defining a first
channel 30. First channels 30 each extend the entire length of
each side member 22. Inner surfaces 28 of the first pair of side
members 22 face inner surfaces of the second pair of side
members 22. In some embodiments, side members 22 and/or
first channel 30 may have various cross section configura-
tions, such as, for example, oval, oblong, triangular, rectan-
gular, square, polygonal, irregular, uniform, non-uniform,
variable, tubular and/or tapered, depending upon the require-
ments of a particular application. In some embodiments, each
first channel 30 is capped on either ends thereof such that each
first channel 30 has a length that is less than the length of a
respective side member 22 to prevent a component, such as,
for example, a slide 42 disposed in first channel 30 from
moving out of first channel 30.

Side members 22 each include a planar first wall 32 extend-
ing between parallel planar side walls 34. First walls 32 of the
first pair of side members 22 are aligned with one another and
first walls 32 of the second pair of side members 22 are
aligned with one another. Side walls 34 each include an
inwardly facing end wall 36 that extends perpendicular to side
walls 34. End walls 36 are parallel to first wall 32 and each
include an extension 38 extending toward first wall 32. Exten-
sions 38 each include a planar end surface 40 extending
parallel to first wall 32 configured to engage a portion of slide
42, as will be described. In some embodiments, all or only a
portion of first wall 32, side walls 34, extensions 38 and/or
end surfaces 40 may be variously configured and dimen-
sioned, such as, for example, planar, concave, polygonal,
irregular, uniform, non-uniform, staggered, tapered, consis-
tent or variable, depending on the requirements of a particular
application. In some embodiments, first wall 32, side walls
34, extensions 38 and/or end surfaces 40 may be disposed at
alternate orientations, relative to one another and/or longitu-
dinal axis A2, such as, for example, parallel, transverse, per-
pendicular and/or other angular orientations such as acute or
obtuse, co-axial and/or may be offset or staggered, depending
upon the requirements of a particular application.
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At least one slide 42 is movably disposed in each first
channel 30. It is envisioned that system 10 may include one or
a plurality of slides 42 disposed in each first channel. As best
shown in FIGS. 9 and 10, each first channel 30 includes three
slides 42 movably disposed therein. It is envisioned that each
of side members 22 includes the same number of slides 42
positioned therein. That is, each side member 22 that makes
up the first pair of side members 22 includes the same number
of slides as each side member 22 that makes up the second
pair of side members 22.

Slides 42 each include an elongated body extending along
longitudinal axis A2 between a first end 44 and a second end
46, as best shown in FI1G. 17. The body of slide 42 includes a
first arm 48 extending perpendicular to longitudinal axis A2
from a first side surface 50 of the body and a second arm 52
extending perpendicular to longitudinal axis A2 from an
opposite second side surface 54 of the body, as best shown in
FIG. 19. First arm 48 includes a first wing 56 extending
perpendicular to the first arm 48 and defining a first cavity 58.
Second arm 52 includes a second wing 60 extending perpen-
dicular to second arm 52 and defining a second cavity 62. First
cavity 38 is spaced apart from second cavity 62 by the body of
slide 42. One extension 38 of a respective side member 22 is
disposed in first cavity 58 and one extension 38 of the respec-
tive side member 22 is disposed in second cavity 62 such that
slide 42 is movable relative to side member 22 within first
channel 30. One end surface 40 is configured to engage first
arm 48 and one end surface 40 is configured to engage second
arm 52. Slide 42 has a maximum width that is less than a
maximum width of first channel 30 such that outer surfaces of
first wing 56 and second wing 60 are spaced apart from inner
surface 28 when slide 42 is disposed in first channel 30 to
allow slide 42 to translate within first channel 30 with mini-
mal resistance. In some embodiments, first arm 48, first side
surface 50, second arm 52, second side surface 54, first wing
56, first cavity, second wing 60 and/or second cavity 62 may
be disposed at alternate orientations, relative to one another
and/or longitudinal axis A2, such as, for example, parallel,
transverse, perpendicular and/or other angular orientations
such as acute or obtuse, co-axial and/or may be offset or
staggered, depending upon the requirements of a particular
application.

Slides 42 each include a projection 64 extending perpen-
dicular to axis A2 configured to engage a bottom surface 66 of
a cross member 68, as best shown in FIG. 17, to prevent cross
member 68 from translating axially relative to slide 42 in the
direction shown by arrow J, while allowing cross member 68
to translate axially relative to slide 42 in the direction shown
by arrow JJ. One cross member 68 extends between and
connects each of the slides 42 positioned in first channels 30
of'the first pair of side members 22 and one cross member 68
extends between and connects each of the slides 42 positioned
in first channels 30 of the second pair of side members 22. In
some embodiments, a plurality of cross members 68 extend
between and connect slides 42 positioned in first channels 30
of'the first pair of side members and an equal number of cross
members 68 extend between and connect slides 42 positioned
in first channels 30 of the second pair of side members such
that the cross members 68 connecting the first pair of side
members 22 are parallel aligned with the cross members 68
connecting the second pair of side members 22.

Cross members 68 each include an inner surface 70 defin-
ing a second channel 72 configured for movable disposal ofa
guide member 74, as will be described. Cross members 68
each include spaced apart threaded openings 78, each of the
openings 78 being aligned with a threaded aperture 80 in one
of the slides 42. A threaded fastener 82 extends through a
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respective opening 78 and a respective aperture 80 to fix cross
member 68 with slides 42. Fasteners 82 are moveable
between a first position in which an outer surface of cross
member 68 is spaced apart from outer surfaces of side mem-
bers 22 and the slides 42 can translate axially within first
channels 30 and a second position in which the outer surface
of cross member 68 engages the outer surfaces of side mem-
bers 22 and the slides 42 are fixed relative to side members.
When fasteners 82 are in the second position, end walls 36
engage the outer surface of cross member 68 and end surfaces
40 engage arms 48, 52, as best shown in FIG. 19. When
fasteners 82 are in the second position, the body of slide 42 is
spaced apart from cross member 68. That is, the only portion
of each slide 42 that contacts a respective side member 22
and/or cross member 68 is first arm 48 and second arm 52.
This configuration allows fasteners 82 to move between the
first and second positions by unthreading or threading a
respective fastener 82 through a respective opening 78 and a
respective aperture 80 only slightly. That is, fastener 82 need
only be rotated relative to slide 42 and/or cross member 68
one or a few turns to move fastener 82 from between the first
and second positions. When fasteners 82 are in the first posi-
tion, slides 42 can translate within first channels 30 to adjust
the position of slides 42 relative to side members 22. Fasten-
ers 82 are then moved from the first position to the second
position to fix the position of slides 42 relative to side mem-
bers 22. As discussed herein, this configuration allows the
height of drawers or containers 88 of first shelving unit 20 to
be selectively adjusted so that each drawer or container 88 is
spaced apart from an adjacent drawer or container 88 a
selected distance and/or each drawer or container 88 is posi-
tioned at a selected distance from the floor of a vehicle, for
example.

In some embodiments, side members 22 each include indi-
cia on an outer surface thereof, such as, for example, cali-
brated lines to measure distances. Such indicia may be used to
ensure that four slides 42, each disposed in a first channel 30
of one of the side members 22 that make up the first and
second pairs of side members 22 may each be aligned to
define a first level. Itis envisioned that the indicia may also be
used to align other levels of slides 42 before or after aligning
the first level.

Each guide member 74 is movably disposed in a second
channel 72 and includes an inner surface 84 defining a third
channel 86. Containers 88 each include a first wall 90 and a
second wall 92 extending parallel to first wall 90. Container
88 each include a pair of spaced apart side walls 94 extending
between first and second walls 90, 92. Outer surfaces of each
side wall 94 includes a rail 96. One rail 96 of one container 88
is movably disposed in a third channel 86 of a guide member
74 extending between the first pair of side members 22 and
one rail 96 of the container 88 is movably disposed in a third
channel 86 of an aligned guide member 74 extending between
the second pair of side members 22. Container 88 includes a
recessed tray 98 positioned between first and second walls 90,
92 and between the side walls 94. Tray 98 is maintained in a
substantially horizontal orientation relative to axis A2 when
container 88 translates within third channel 86 and guide
member 74 translates within second channel 72. First shelv-
ing unit 20 may include one or a plurality of containers 88. It
is envisioned that the number of containers 88 included cor-
responds to the number of slides 42 and/or the number of
cross members 68 or guide members 74. That is, first shelving
unit 20 includes one container 88 for every four slides 42 and
one container 88 for every two cross members 68 or every two
guide members 74.
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A first upper member 100 extends between and connects
first ends 24 of the first pair of first members 22 and a second
upper member 100 extends between and connects first ends
24 of the second pair of first members 22. Each upper member
100 includes a bracket 102 having a first surface 104 extend-
ing perpendicular to axis A2 and a second surface 106 dis-
posed at an acute angle relative to first surface 104. In some
embodiments, first surface 104 is connected to second surface
106 such that first surface 104 pivots relative to second sur-
face 106 such that second surface 106 can be selectively
positioned relative to first surface 104. For example, first
surface 104 may be connected to second surface 106 by a
hinge. Second surfaces 106 each extend outwardly or away
from first surfaces 104 such that when second surfaces 106
engage a wall or frame of vehicle 200, ends 26 of the first pair
of'side members 22 are spaced apart from the wall or frame of
the vehicle. This configuration allows room for components
of'system 10 between the wall or frame of the vehicle and first
shelving unit 20. For example, the configuration described
above allows room for ladder cage 420 and other components
a serviceman might require, such as, for example, a second
ladder 1.2, as shown in FIG. 1. The configuration described
above allows first shelving unit 20 to be mounted adjacent a
wheel well W of vehicle 200 shown in FIG. 1, since the first
pair of side members 22 are spaced apart from the wall or
frame of the vehicle.

In embodiments in which first shelving unit 20 is config-
ured for mounting in a vehicle such that first shelving unit 20
is accessible through rear doors of the vehicle, second surface
106 includes one or more openings configured for disposal of
a fastener such that the fastener extends through the opening
in second surface 106 and into a side wall or frame of the
vehicle to fix first shelving unit 20 relative to the vehicle. It is
envisioned that the one or more openings extending through
second surface 106 may include threads to facilitate engage-
ment with a fastener. In some embodiments, upper member
100 may be configured to engage the ceiling ofa vehicle using
bracket 102 described above. In some embodiments, upper
member 100 is configured to engage the ceiling of a vehicle
and does not include a bracket. Rather, upper member 100 is
a single plate that includes one or more openings extending
parallel to axis A2 configured for disposal of a fastener such
that the fastener extends through the opening in upper mem-
ber 100 and into the ceiling of the vehicle to fix first shelving
unit 20 relative to the vehicle. In some embodiments, upper
member 100 includes surface configurations to enhance fixa-
tion with the interior of the vehicle, such as, for example,
rough, arcuate, undulating, porous, semi-porous, dimpled,
polished and/or textured according to the requirements of a
particular application.

A first lower member 108 extends between and connects
second ends 26 of the first pair of first members 22 and a
second lower member 108 extends between and connects
ends 26 of the second pair of first members 22. Lower mem-
bers 108 each include a first surface including an aperture 110
extending parallel to axis A2 configured for disposal of a
fastener such that the fastener extends through aperture 110
and into the floor of the vehicle to fix first shelving unit 20
relative to the vehicle. In some embodiments, aperture 110 is
threaded. It is envisioned that lower members 108 may each
include one or a plurality of apertures 110. In some embodi-
ments, apertures 110 are uniformly spaced apart from one
another. In some embodiments, lower members 108 extend
outwardly or away from the respective pairs of side members
22 a distance that is equal to the distance in which second
surfaces 106 of brackets 102 extend outwardly or away from
the respective pairs of side members 22 such that when lower
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members 108 engage a wall or frame of vehicle 200, ends 26
of each of the first and second pairs of side members 22 are
spaced apart from the wall or frame of the vehicle.

In some embodiments, rails 96 each include a first locking
element 110 positioned adjacent first wall 90 and a second
locking element 112 positioned adjacent second wall 92.
Second locking element 112 is connected to first locking
element 110 by a cable 114. An inner surface 84 of each guide
member 74 includes at least one flange 116 configured to
engage second locking element 112 to fix container 88 rela-
tive to cross member 68 and/or guide member 74. In some
embodiments, first shelving unit 20 includes a first flange 116
adjacent first wall 90 and a second flange 116 spaced apart
from the first flange 116 adjacent second wall 92. In some
embodiments, flange 116 extends at an acute angle relative to
an axis defined by guide member 74.

First locking element 110 includes a first knob 118 and
second locking element 112 includes a second knob 120.
Cable 114 engages first knob 118 and second knob 120 to
connect first locking element 110 with second locking ele-
ment 112. In some embodiments, cable 114 comprises a rigid
material such that the distance between first knob 118 and
second knob 120 is fixed. In some embodiments, a first end of
cable 114 defines a hook that engages first knob 118 and a
second end of cable 114 defines a hook that engages second
knob 120, the hooks being oriented in opposite directions.
That is, the hook that engages first knob 118 has an opening
oriented in a direction that is opposite the direction in which
the opening of the hook that engages second knob 120 is
oriented. In some embodiments, cable 114 applies tension
between first knob 118 and second knob 120. A first end 122
of first locking element 110 pivots relative to a second end
124 of first locking element 110 about a pivot point 126
positioned between firstknob 118 and first wall 90. A firstend
128 of second locking element 112 pivots relative to a second
end 130 of second locking element 112 about a pivot point
132 positioned between second knob 120 and first wall 90.

First wall 90 includes a handle 134 including a third lock-
ing element 136 that engages first end 122 of first locking
element 110. First wall 90 has a length extending between
side walls 94, 94. Handle 134 extends between side walls 94,
94 such that handle 134 has a length that is equal to the length
of first wall 90. Handle 134 is movable between a first posi-
tion in which first end 128 of second locking element 112
engages flange 116 of guide member 74 and container 88 is
fixed relative to guide member 74, as shown in F1G. 15, and a
second position in which first end 128 of second locking
element 112 is spaced apart from flange 116 and container 88
can translate relative to guide member 74, as shown in FIG.
16. This configuration allows containers 88 to be fixed in a
closed position in which containers 88 are positioned
between side members 22 by manipulating handles 134 to the
first position. Containers 88 may be moved from the closed
position to an open position by manipulating handles 134 to
the second position, which allows containers 88 to move
relative to side members 22, such that containers 88 can
extend at least partially through at least one rear door of
vehicle 200 to allow a serviceman to access items within
containers 88, for example. Releasing handle 134 or other-
wise manipulating handle 134 so that handle 134 returns to
the first position will fix containers 88 relative to side mem-
bers 22. As such, the amount containers 88 extend through at
least one rear door of vehicle 200 can be selectively adjusted.

Handle 134 includes a first portion 138 and a second por-
tion 140 that movably engages first portion 138. Second por-
tion 140 includes third locking element 136. Third locking
element 136 includes a pin that extends perpendicular to axis
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A2. Moving second portion 140 from a first orientation,
shown in FIG. 15, to a second orientation, shown in FIG. 16,
moves handle 134 from the first position to the second posi-
tion. In some embodiments, handle 134 is biased to the first
position by a spring 142 that engages third locking element
136. Moving second portion 140 of handle 134 from the first
orientation to the second orientation moves third locking
element 136 in a downward direction, such as, for example,
the direction shown by arrow K, such that second end 124 of
first locking element 110 moves in an opposite, upward direc-
tion such as, for example, the direction shown by arrow KK.
First end 128 of second locking element 112 moves in the
upward direction when second end 124 of first locking ele-
ment 110 moves in the upward direction.

Side walls 94, 94 of container 88 each include an inner
surface defining a plurality of spaced apart recesses 144
extending parallel to one another and first wall 90 includes a
plurality of spaced apart protuberances 146 each extending
parallel to one another that are disposed in recesses 144 to
engage first wall 90 with side walls 94, 94. As shown in FIG.
13, protuberances 146 may have varying lengths. In some
embodiments, the lengths of protuberances 146 increases
from the top of first wall 90 to the bottom of first wall 90. In
some embodiments, this configuration is reversed. That is, the
lengths of protuberances 146 decreases from the top of first
wall 90 to the bottom of first wall 90. In some embodiments,
the upper most protuberance 146 and the lower most protu-
berance 146 each have a length that is less than a protuberance
146 positioned between the upper most protuberance 146 and
the lower most protuberance 146. In some embodiments, each
of the protuberances 146 has a length that is substantially
equivalent.

In some embodiments, vehicle 200 is a van, truck or car
having at least one first side door 202 and at least one second
side door 204 opposite first side door 202. It is envisioned that
the at least one first side door 202 may include a pair of first
side doors 202 that open independently of one another. It is
envisioned that vehicle 200 may lack a post or other support
means between the pair of first side doors 202 such that an
interior of vehicle 200 has an open configuration adjacent the
pair of first side doors 202. It is envisioned that the at least one
second side door 204 may include a pair of second side doors
204 that open independently of one another. It is envisioned
that vehicle 200 may lack a post or other support means
between the pair of second side doors 204 such that the
interior of vehicle 200 has an open configuration adjacent the
pair of second side doors 204. Vehicle 200 includes a partition
206 positioned between the pair of first side doors 202 and the
pair of side doors 204. Partition 206 is fixed relative to vehicle
200 and extends substantially parallel to side doors 202, 204
when side doors 202, 204 are in a closed position. That is,
partition 206 extends parallel to an axis defined by vehicle
200. It is envisioned that partition 206 may extend from a
floor of vehicle 200 to a ceiling of vehicle 200. In some
embodiments, partition 206 is removable. In some embodi-
ments, partition 206 integrally formed with the floor and/or
ceiling of the vehicle.

First and second side members 22, 22 are positioned in the
interior of vehicle 200 such that first and second side mem-
bers 22, 22 extend perpendicular to partition 206. One of first
and second side members 22,22 engages a first surface 208 of
partition 206. Slides 42, cross members 68, guide members
74, containers 88, upper members 100 and lower members
108 are positioned relative to side members 22 and/or one
another in the manner described above to define a first first
shelving unit 250, as best shown in FIGS. 21 and 22.
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In some embodiments, system 10 includes a second first
shelving unit 350 similar to first shelving unit 20. Second
shelving unit comprising third and fourth side members 322
each having a configuration similar to side members 22, 22.
Third and fourth side members 322, 322 include an inner
surface defining a fourth channel. Third and fourth side mem-
bers 322, 322 are being positioned in the interior of vehicle
200 such that third and fourth side members 322, 322 extend
perpendicular to partition 206. One of third and fourth side
members 322, 322 engage a second surface 210 of partition
206 that is opposite first surface 208. A second slide 42 is
movably disposed in each fourth channel of third and fourth
side members 322, 322. The fourth channels each have a
configuration similar to first channels 30. A second cross
member 68 extends between and connects the second slides
42. A second guide 74 is movably disposed in second channel
72 of second cross member 68. A rail 96 of a second container
88 is movably disposed in third channel 86 of second cross
member 68.

Container 88 of first first shelving unit 250 and second
container 88 of second first shelving unit 350 open in oppos-
ing directions, as best shown in FIG. 22. That is, container 88
opens by moving container 88 relative to vehicle 200 in the
direction shown by arrow M and closes by moving container
88 relative to vehicle 200 in the direction shown by arrow N.
Conversely, container 388 opens by moving container 388
relative to vehicle 200 in the direction shown by arrow N and
closes by moving container 388 relative to vehicle 200 in the
direction shown by arrow M.

In some embodiments, ladder cage 420 is mounted to first
first shelving unit 25 and second first shelving unit 35, as
shown in FIGS. 21 and 22. Space BC in the rear portion of
vehicle 200 to be used to store bulk cargo. Bracket 4424 is
coupled to one of the first pair of side members 22, bracket
442b is coupled to the other one of the first pair of side
members 22 and bracket 442¢ is coupled to one of side mem-
bers 322. This configuration allows ladder L to be inserted
into ladder cage 420 through doors 202 in the direction shown
by arrow N and allows ladder L. to be removed from ladder
cage 420 through doors 202 in the direction shown by arrow
M. In some embodiments, bracket 442a is coupled to one of
the side members 322 that faces the front of vehicle 200,
bracket 4425 is coupled to the other one of the side members
322 that faces the front of vehicle 200 and bracket 442¢ is
coupled to one of the second pair of side members 22. This
configuration allows ladder L to be inserted into ladder cage
420 through doors 204 in the direction shown by arrow M and
allows ladder L to be removed from ladder cage 420 through
doors 204 in the direction shown by arrow N. In some
embodiments, at least one additional ladder cage, similar to
ladder cage 420 is mounted within space BC, such as, for
example, to the frame or sidewalls of vehicle 200.

In some embodiments, second shelving unit 220 is config-
ured to be mounted in a vehicle, such as, for example, vehicle
200 such that second shelving unit 220 is accessible through
one or more side doors of vehicle 200, as shown in FIG. 20,
for example. That is, second shelving unit 220 may be con-
figured such that drawers or containers of second shelving
unit 220 may be positioned outside of vehicle 200 by moving
such drawers or containers through an opening defined by one
or more side doors of vehicle 200, when the one or more side
doors is/are in an open position.

Second shelving unit 220 is similar to first shelving unit 20
and includes a first pair of side members 222 opposite a
second pair of side members 222. Vertical member 225
extends parallel to each of side members 222 and is aligned
with the first pair of side members 222 along a transverse axis
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T, as shown in FIG. 23. Side members 222 each extend along
a longitudinal axis A3 between a first end 224 and a second
end 226. Side members 222 have a length defined by the
distance between ends 224, 226. Side members 222 each have
the same maximum length and vertical member 225 has a
maximum length that is equal to that of side members 222 to
allow an upper mounting bracket of second shelving unit 220
to lie flat in a horizontal plane, as discussed herein. Side
members 222 each include an inner surface 228 defining a
first channel 230. First channels 230 each extend the entire
length of each side member 222. Inner surfaces 228 of the first
pair of side members 222 face inner surfaces of the second
pair of side members 222.

At least one slide 242 is movably disposed in each first
channel 230. It is envisioned that second shelving unit 220
may include one or a plurality of slides 242 disposed in each
first channel 230. In the embodiment shown in FIG. 23, each
first channel 230 includes four slides 242 movably disposed
therein. It is envisioned that each of side members 222
includes the same number of slides 242 positioned therein.
That is, each side member 222 that makes up the first pair of
side members 222 includes the same number of slides as each
side member 222 that makes up the second pair of side mem-
bers 222. It is envisioned that the number of slides 242 in each
first channel 230 is equal to the number of drawers or con-
tainers included in second shelving unit 220.

Two slides 242 are connected to one another by a cross
member 268 similar to cross member 68. That is, one cross
member 268 extends between and connects each of the slides
242 positioned in first channels 230 of the first pair of side
members 222 and one cross member 268 extends between
and connects each of the slides 242 positioned in first chan-
nels 230 of the second pair of side members 222. In some
embodiments, a plurality of cross members 268 extend
between and connect slides 242 positioned in first channels
230 of the first pair of side members and an equal number of
cross members 268 extend between and connect slides 242
positioned in first channels 230 of the second pair of side
members such that the cross members 268 connecting the first
pair of side members 222 are parallel aligned with the cross
members 268 connecting the second pair of side members
222.

Cross members 268 each include an inner surface defining
a second channel configured for movable disposal of a guide
member (not shown) similar to guide member 74. Cross
members 268 each include spaced apart threaded openings
that are each aligned with a threaded aperture in one of the
slides 242. A threaded fastener (not shown) similar to
threaded fastener 82 extends through a respective opening in
cross member 268 and a respective aperture in slide 242 to fix
cross member 268 with slides 242. The fasteners are move-
able between a first position in which an outer surface of cross
member 268 is spaced apart from outer surfaces of side mem-
bers 222 and the slides 242 can translate axially within first
channels 230 and a second position in which the outer surface
of cross member 268 engages the outer surfaces of side mem-
bers 222 and the slides 242 are fixed relative to side members.
That is, when the fasteners re in the first position, slides 242
can translate within first channels 230 to adjust the position of
slides 242 relative to side members 222. The fasteners are
then moved from the first position to the second position to fix
the position of slides 242 relative to side members 222.

In some embodiments, side members 222 each include
indicia on an outer surface thereof, such as, for example,
calibrated lines to measure distances. Such indicia may be
used to ensure that four slides 242, each disposed in a first
channel 230 of one of the side members 222 that make up the
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first and second pairs of side members 222 may each be
aligned to define a first level. It is envisioned that the indicia
may also be used to align other levels of slides 242 before or
after aligning the first level.

A container 288 includes a pair of spaced apart side walls
294. Outer surfaces of each side wall 294 includes a rail (not
shown) similar to rail 96. One rail of one container 288 is
movably disposed in a third channel of a guide member that
extends between the first pair of side members 222 and one
rail of the container 288 is movably disposed in a third chan-
nel of an aligned guide member that extends between the
second pair of side members 222. Container 288 includes a
recessed tray 298 positioned between side walls 294. Tray
298 is maintained in a substantially horizontal orientation
relative to axis A3 when container 288 translates within the
third channel and the guide member translates within the
second channel. Second shelving unit 220 may include one or
a plurality of containers 288. It is envisioned that the number
of containers 288 included corresponds to the number of
slides 242 and/or the number of cross members 268 or guide
members. That is, second shelving unit 220 includes one
container 288 for every four slides 242 and one container 288
for every two cross members 268 or every two guide mem-
bers.

Second shelving unit 220 is configured to be accessible
through side doors 202 of vehicle. However, it is also envi-
sioned that second shelving unit 220 may be configured to be
accessible through side doors 204 of vehicle. Second shelving
unit 220 includes an upper mounting bracket 235 having a
rectangular configuration. It should be noted that the first pair
of side members 222 are positioned opposite the second pair
of side members 222. That is one of the first pair of side
members 222 is aligned with one of the second pair of side
members 22 along a lateral axis L1 and the other one of the
first pair of side member 22 is aligned with the other one of the
pair of side members along a lateral axis [.2, as shown in FIG.
23. Lateral axis [.2 extends parallel to lateral axis L1 and
lateral axes L1, .2 extend perpendicular to longitudinal axis
A3. However, second shelving unit 220 does not include any
component opposite vertical member 225. That is, vertical
member is not aligned with any other component of second
shelving unit 220 along an axis that extends parallel to lateral
axes L1, L2 such that the corner of upper mounting bracket
235 defined by a second horizontal member 255 of upper
mounting bracket 235 and a second lateral member 275 of
upper mounting bracket 235 is unsupported by any vertical
component of second shelving unit 220.

Upper mounting bracket 235 is configured to mount sec-
ond shelving unit 220 to the frame or side walls or panels of
avehicle, such as, for example, vehicle 200. Upper mounting
bracket 235 includes a first horizontal member 245 that
extends continuously between the first pair of side members
222 and vertical member 225 to connect the first pair of side
members 222 and vertical member 225. Second horizontal
member 255 that extends continuously between the second
pair of side members 222 to connect the second pair of side
members 222. First horizontal member extends parallel to
second horizontal member 255. First horizontal member 245
has a maximum length that is equal to that of second horizon-
tal member 255 such that a first end surface of first horizontal
member 245 is aligned with a first end surface of second
horizontal member 255 along an axis that extends perpen-
dicular to transverse axis T and a second end surface of first
horizontal member 245 is aligned with a second end surface
of second horizontal member 255 along an axis that extends
perpendicular to transverse axis T.
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A first lateral member 265 connects first ends of first hori-
zontal member 245 and second horizontal member 255 and
second lateral member 275 connects second ends of first
horizontal member 245 and second horizontal member 255.
First lateral member 265 and second lateral member 275 each
include a first surface 304 extending perpendicular to axis A3
and a second surface 306 disposed at an acute angle relative to
first surface 304. In some embodiments, first surface 304 is
connected to second surface 306 such that first surface 304
pivots relative to second surface 306 such that second surface
306 can be selectively positioned relative to first surface 304.

In embodiments in which second shelving unit 220 is con-
figured for mounting in a vehicle such that second shelving
unit 220 is accessible through side doors of the vehicle, sec-
ond surfaces 306 of first lateral member 265 and second
lateral member 275 may each include one or more openings
configured for disposal of a fastener such that the fastener
extends through the opening in the second surface 306 and
into a side wall or frame of the vehicle to fix second shelving
unit 220 relative to the vehicle. It is envisioned that the one or
more openings extending through second surface 306 may
include threads to facilitate engagement with a fastener. In
some embodiments, second surfaces 306 of first lateral mem-
ber 265 and second lateral member 275 may each be config-
ured to engage the ceiling of a vehicle. In some embodiments,
second surface 306 of one of first lateral member 265 and
second lateral member 275 may be configured to engage the
ceiling of a vehicle and second surface 306 of the other one of
first lateral member 265 and second lateral member 275 may
be configured to engage the a side wall or frame of the vehicle.
Second lateral member 275 extends outwardly or away from
vertical member 225 such that when second surface 306 of
second lateral member 275 engages a wall or frame of vehicle
200, vertical member 225 is spaced apart from the wall or
frame of the vehicle. This configuration allows room for
components of system 10 between the wall or frame of the
vehicle and second shelving unit 220. For example, the con-
figuration described above allows room for ladder cage 420
and other components a serviceman might require, such as,
for example, a second ladder .2, as shown in FIG. 1.

In situations where second shelving unit 220 is accessible
through side doors 202 of vehicle, second shelving unit 220
may be recessed inwardly from side doors 202 of vehicle 200.
Second surface 306 of second lateral member 275 may be
configured to engage the ceiling of a vehicle and second
surface 306 of first lateral member 265 may be configured to
engage the a side wall or frame of the vehicle, as shown in
FIG. 20. Likewise, in situations where second shelving unit
220 is accessible through side doors 204 of vehicle, second
shelving unit may be recessed inwardly from side doors 204
ofvehicle 200. Second surface 306 of first lateral member 265
may be configured to engage the ceiling of a vehicle and
second surface 306 of second lateral member 275 may be
configured to engage the a side wall or frame of the vehicle.

A first lower member 308 extends between and connects
second ends 226 of one of the first pair of first members 222
and one of the second pair of first members 222. A second
lower member 315 extends between and connects second
ends 226 of the other one of the first pair of first members 222
and the other one of the second pair of first members 222.
Lower members 308, 315 each include a first surface includ-
ing an aperture 310 extending parallel to axis A3 configured
for disposal of a fastener such that the fastener extends
through aperture 310 and into the floor of the vehicle to fix
second shelving unit 220 relative to the vehicle. In some
embodiments, aperture 310 is threaded. It is envisioned that
lower members 308, 315 may each include one or a plurality
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of apertures 310. In some embodiments, apertures 310 are
uniformly spaced apart from one another.

In some embodiments, the rails on side walls 294 of con-
tainers 288 each include a first locking element similar to first
locking elements 110 and a second locking element similar to
second locking elements 112. Front walls of containers 288
include a handle similar to handle 134. The handles each have
a third locking element similar to third locking element 136.
Second shelving unit 220 includes components that cooperate
with the first, second and third locking elements of second
shelving unit 220 that are similar to the components of first
shelving unit 20 that cooperate with first, second and third
locking elements 110, 112, 136 to allow the handles of con-
tainers 288 to be movable between a first position in which a
first end of the second locking element engages a flange of the
guide member and container 288 is fixed relative to the guide
member and a second position in which the first end of the
second locking element is spaced apart from the flange and
container 288 can translate relative to the guide member. This
configuration allows containers 288 to be fixed in a closed
position in which containers 288 are positioned between side
members 222 by manipulating the handles of second shelving
unit 220 to the first position. Containers 288 may be moved
from the closed position to an open position by manipulating
the handles to the second position, which allows containers
288 to move relative to side members 222, such that contain-
ers 288 can extend at least partially through one or more side
doors of vehicle 200 to allow a serviceman to access items
within containers 288, for example. Releasing the handle or
otherwise manipulating the handle so that the handle returns
to the first position will fix containers 288 relative to side
members 222. As such, the amount containers 288 extend
through atleast one side door of vehicle 200 can be selectively
adjusted.

In some embodiments, first shelving unit 20 includes a first
mounting bracket 325 configured to mount a first end 622 of
carrier 620 to first shelving unit 20 and second horizontal
member 255 of second shelving unit 220 includes a mounting
plate 335 configured to mount a second end 624 of carrier 620
to second shelving unit 220, as shown in FIG. 1. First mount-
ing bracket 325 includes first and second arms 325a, 3255
that extend through the apertures 390 in one of side members
22. First and second arms 325a, 325b are each linear and
extend parallel to one another. First and second arms 325a,
325b are connected to one another by a concave portion 325¢
such that second mounting bracket 325 has a C-shaped con-
figuration when assembled with first shelving unit 20. Mount-
ing plate 335 includes a first portion 345 that extends parallel
to longitudinal axis A3 and a second portion 355 that extends
perpendicular to longitudinal axis A3. Second portion 355
includes a pair of apertures that extend parallel to longitudinal
axis A3. Firstand second arms 365a, 3655 of a second mount-
ing bracket 365 extend through the apertures in second por-
tion 355. First and second arms 3654, 3655 are each linear and
extend parallel to one another. First and second arms 365a,
365b are connected to one another by a concave portion 365¢
such that second mounting bracket 365 has a U-shaped con-
figuration when assembled with second shelving unit 220.
First and second arms 365a, 36556 may be threaded for
engagement with threaded nuts to fix second mounting
bracket 365 to mounting plate 335.

Carrier 620 is positioned through first and second mount-
ing brackets 325, 365 to couple carrier 620 to first and second
shelving units 20, 220. The configuration of first and second
mounting brackets 325, 365 discussed above positions first
end 622 of carrier 620 between bracket 102 of first shelving
unit 20 and ladder cage 420 and positions second end 624 of
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carrier between first lateral member 265 of second shelving
unit 220 and ladder cage 420 such that carrier 620 is spaced
apart from ladder cage 420. However, it is envisioned that the
components of system 10 may be variously configured. In
some embodiments, carrier 620 is positioned such that carrier
620 engages ladder cage 420 to further secure carrier 620
relative to other components of system 10. In some embodi-
ments, vertical member 225 of second shelving unit 220 is
positioned on an opposite side of second shelving unit 220,
such as, for example, adjacent first lateral member 265 of
second shelving unit 220 and ladder cage 420 engages the
second pair of side members 22 such that ladder cage 420 may
be positioned on opposite sides of first and second shelving
units 20, 220. In some embodiments, carrier 620 may be
mounted to an exterior of a vehicle, such as, for example, a
roof of vehicle 200. In some embodiments, system 10
includes at least one additional carrier, such as, for example,
carrier 620 that may be mounted within the interior of vehicle
200, such as, for example, to a frame or sidewall of vehicle
200, or to an exterior of a vehicle, such as, for example, a roof
of vehicle 200.

Carrier 620 is tubular or cylindrical and includes an inner
surface defining a conduit. First end 622 of carrier 620 has an
opening that is in communication with the conduit. In some
embodiments, second end 624 of carrier 620 is permanently
closed such that the only access to the conduit is through the
opening in first end 622 of carrier 620. In some embodiments,
first end 622 includes a hinged lid 626 configured to remov-
ably cover the opening in first end 622. In some embodiments,
carrier 620 comprises polyvinyl chloride (PVC).

It will be understood that various modifications may be
made to the embodiments disclosed herein. Therefore, the
above description should not be construed as limiting, but
merely as exemplification of the various embodiments. Those
skilled in the art will envision other modifications within the
scope and spirit of the claims appended hereto.

What is claimed is:

1. A ladder cage comprising:

opposite first and second sidewalls each extending parallel

to a longitudinal axis;

spaced apart brackets coupled to one of the sidewalls; and

spaced apart rollers extending between the sidewalls, the

rollers each being rotatable relative to the sidewalls
along a rotation axis that extends transverse to the lon-
gitudinal axis,

wherein the rollers and inner surfaces of the brackets and

the sidewalls define a housing configured for disposal of
a ladder.

2. A ladder cage as recited in claim 1, where the rollers
include a rear roller positioned at distal ends of the sidewalls
and a front roller positioned between proximal ends of the
sidewalls and the distal ends, the rear roller having a diameter
that is greater than that of the front roller.

3. A ladder cage as recited in claim 1, where the rollers
include a rear roller positioned at distal ends of the sidewalls,
a front roller positioned between proximal ends of the side-
walls and the distal ends and an intermediate roller positioned
between the rear and front rollers, the rear roller having a
diameter that is greater than that of the front roller and the
intermediate roller.

4. A ladder cage as recited in claim 1, where the brackets
each include a first portion that engages one of the sidewalls
and a second portion that extends transverse to the first por-
tion, the second portion comprising a flange that extends
parallel to the first portion, the flange comprising an opening
configured for disposal of a fastener.



US 9,233,647 B1

21

5. Aladder cage as recited in claim 1, further comprising an
end stop coupled to proximal ends of the sidewalls, the end
stop having a maximum height that is greater that of the
sidewalls.

6. A shelving system comprising:

a shelving unit comprising:

first and second side members,

a cross member extending between and connecting the
first side member with the second side member, and

a container including a pair of spaced apart side walls,
one of the side walls being movably coupled to the
cross member; and

the ladder cage recited in claim 1 coupled to the first and

second side members.

7. A shelving system as recited in claim 6, wherein a first
end of the ladder cage is supported entirely by the first and
second side members.

8. A shelving system as recited in claim 7, wherein a second
end of the ladder cage is supported by a second shelving unit.

9. A shelving system as recited in claim 6, wherein one of
the brackets is coupled to the first side member and comprises
a first arm that engages a proximal portion of the first side
member and a second arm that engages a distal portion of the
first side member, the first arm extending perpendicular to the
first side member and the second arm extending at an acute
angle relative to the first side member.

10. A shelving system as recited in claim 9, wherein one of
the brackets is coupled to the second side member and com-
prises a first arm that engages a proximal portion of the
second side member and a second arm that engages a distal
portion of the second side member, the first and second arms
of'the bracket that engages the second side member extending
perpendicular to the second side member.

11. A shelving system as recited in claim 6, wherein the
ladder cage is coupled directly to the first and second side
members by fasteners that each extend through one of'the first
and second side members and the ladder cage.

12. A shelving system as recited in claim 6, wherein the
ladder cage comprises a bottom panel extending between and
connecting the first and second sidewalls, wherein inner sur-
faces of the brackets engage an outer surface of the bottom
panel.

13. A shelving system as recited in claim 6, further com-
prising a tubular carrier coupled directly to the first and sec-
ond side members, the carrier comprising an inner surface
defining a conduit.

14. A shelving system as recited in claim 13, wherein the
carrier comprises a first end having a first opening that is in
communication with the conduit and an opposite second end,
the carrier further comprising a locking hinged lid configured
to removably cover the first opening.

15. A shelving system as recited in claim 6, wherein the
first side member extends parallel to the second side member
and a has a maximum height that is equal to that of the second
side member.

16. A shelving system as recited in claim 6, further com-
prising a top mounting bracket mounted to top ends of each of
the first and second side members, the top mounting bracket
being configured to be mounted on a frame of a vehicle that
supports a side panel of the vehicle such that the first and
second side members are each spaced apart from the frame
and the side panel.

17. A shelving system as recited in claim 6, wherein:

the first and second side members each include a first

channel;
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the cross member defines a second channel having a guide
member movably disposed therein, the guide member
comprising a third channel; and

the side walls of the container each comprise a rail, one of
the rails being movably disposed in the third channel, at
least one of the rails including a first locking element and
a second locking element that is connected to the first
locking element, the container including a handle com-
prising a third locking element that engages a first end of
the first locking element, the locking elements being
configured to provisionally fix the container relative to
the guide member.

18. A shelving system comprising:

a ladder;

a first shelving unit comprising:
first and second side members,

a first cross member extending between and connecting
the first side member with the second side member,
and

afirst container including a pair of spaced apart first side
walls, one of the first side walls being movably
coupled to the first cross member;

a second shelving unit that is spaced apart from the first
shelving unit, the second shelving unit comprising:
third and fourth side members and a vertical member

that is aligned with the third and fourth members
along a transverse axis,

a second cross member extending between and connect-
ing the third side member with the fourth side mem-
ber, the second cross member being spaced apart from
the vertical member, and

a second container including a pair of spaced apart sec-
ond side walls, one of the second side walls being
movably coupled to the second cross member;

acage having a first end coupled to the first and second side
members and a second end coupled to the vertical mem-
ber, the cage comprising a tray and a bracket that is
coupled to the tray such that inner surfaces of the tray
and the bracket define a housing configured for disposal
of the ladder; and

a tubular carrier having a first end coupled to the first and
second side members and a second end coupled to a
mounting bracket of the second shelving unit, the
mounting bracket being coupled to a lateral member that
extends perpendicular to the third and fourth side mem-
bers, the carrier comprising an inner surface defining a
conduit.

19. A shelving system comprising:

a vehicle comprising an interior including a floor and first
and second side panels, the interior being accessible
through at least one rear door positioned between the
first and second side panels and at least one side door that
extends through one of the first and second side panels;

a first shelving unit comprising:
first and second side members,

a first cross member extending between and connecting
the first side member with the second side member,
and

afirst container including a pair of spaced apart first side
walls, one of the first side walls being movably
coupled to the first cross member such that the first
container extends through the at least one rear door
when the first container is in an extended orientation;

a second shelving unit that is spaced apart from the first
shelving unit, the second shelving unit comprising:
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third and fourth side members and a vertical member
that is aligned with the third and fourth members
along a transverse axis,

a second cross member extending between and connect-
ing the third side member with the fourth side mem-
ber, the second cross member being spaced apart from
the vertical member, and

a second container including a pair of spaced apart sec-
ond side walls, one of the second side walls being
movably coupled to the second cross member such
that the second container extends through the at least
one side door when the second container is in an
extended orientation;

acage having a first end coupled to the first and second side
members and a second end coupled to the vertical mem-
ber, the cage comprising a tray and a bracket that is
coupled to the tray such that inner surfaces of the tray
and the bracket define a housing configured for disposal
of a ladder; and

a carrier having a first end coupled to the first and second
side members and a second end coupled to a mounting
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bracket of the second shelving unit, the mounting
bracket being coupled to a lateral member that extends
perpendicular to the third and fourth side members, the
carrier comprising an inner surface defining a conduit.

20. A shelving system as recited in claim 19, wherein:

a first top mounting bracket is mounted to top ends of each
of'the first and second side members, the first top mount-
ing bracket being mounted on a frame of a vehicle that
supports the first and side panels such that the first and
second side members are each spaced apart from the
frame and the first and side panels; and

top ends of the third and fourth side members are connected
by a first portion of a mounting frame and a second
portion of the mounting frame that extends perpendicu-
lar to the first portion comprises a second top mounting
bracket that is mounted on the frame of a vehicle such
that the third and fourth side members are each spaced
apart from the frame and the first and side panels.
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